ABSTRACT OBJECTIVES This study sought to evaluate a ventilation maneuver to facilitate percutaneous edge-to-edge mitral valve repair (PMVR) and its effects on heart geometry.
surgery with no major injuries and no need for extracorporeal circulation (3, 4) . Recent trials suggested a benefit of PMVR in high-risk patients (5, 6) , patients with severe left ventricular dysfunction (7), or nonresponders to cardiac resynchronization therapy (8) .
Indication expansion for a procedure is usually paralleled by the appearance of novel pitfalls and obstacles, which become apparent when more challenging cases are treated. A major disadvantage of PMVR in comparison to conventional operation is that mitral valve reconstruction cannot be carried out by a direct approach providing complete direct vision of mitral valve pathology. Thus, clip delivery using an interventional PMVR device can be challenging and sometimes frustrating (9) .
Recent technical progress such as the application of 3-dimensional transesophageal echocardiography (TEE) has revolutionized the PMVR procedure, increased periprocedural comfort, and immensely improved success in MR reduction (10) . Nevertheless, challenging anatomies still limit application of the procedure. For instance, mitral valve regurgitation due to degenerative disease with severe calcifications, reduced coaptation length and depth, or reduced leaflet mobility length may preclude PMVR, and may cause insufficient reduction of MR, embolization of the device, or procedural failure (11) .
Although recent reports (12) Table 2 shows intraobserver and interobserver variability of echocardiographic measurements. In the following, coaptation length of the mitral valve leaflets was measured at the respective PEEP settings in endsystole. As illustrated in Figure 3A , mechanical ventilation offers the possibility to modify hemodynamics during the PMVR procedure. Applying an increased PEEP, the altered heart geometry results in a decrease of the mitral valve annulus size and subsequently an increase of mitral valve leaflet coaptation length. Interobserver and intraobserver agreement for echocardiographic measurements at different positive end-expiratory pressure levels.
approaches have been suggested to improve the PMVR procedure such as the induction of asystole/ bradycardia via an adenosine bolus injection or rapid pacing (21). We recently described a case in which clip positioning was facilitated after inducing temporary asystole, with resulting cardiac arrest due to a pause >20 s preceding the ventricular escape rhythm in a pacemaker-dependent patient (22) .
Interestingly, it is known that continuous positive airway pressure ventilation can reduce MR and enhance LVEF in acute (15,23,24) or chronic heart failure (14) . However, acute application of PEEP is hemodynamically unstable, can lead to drops in arterial blood pressure (13) . In our patients, arterial blood pressure was monitored invasively, and the PEEP maneuver was stopped in case of hemodynamic instability; thus, we observed no relevant adverse effects. Furthermore, high PEEP levels have been associated with occurrence of a pneumothorax (25) .
Accordingly, an extensive PEEP maneuver should not be applied in patients with severe lung emphysema.
CLINICAL IMPLICATIONS. We measured the influence of different PEEP levels on various parameters.
We found a significant correlation between PEEP The coaptation length of the anterior and posterior mitral valve leaflet was measured by TEE at different PEEP levels after a steady state CVP level had been reached as described in This finding points out a beneficial maneuver to facilitate the grasping of the leaflets in patients with difficult valve anatomies.
It is tempting to speculate that applying ventilation with an increased PEEP for the short time of grasping the leaflets could improve success rates for PMVR. This hypothesis is supported by our finding that the PMVR procedure time was substantially shorter in patients when the mitral valve coaptation length reached a certain value. Given the fact that PMVR is also possible in deep sedation (12) , our findings may influence the choice of anesthesia, particularly in challenging cases of mitral valve morphology. It has to be considered, however, that after a successful grip, leaflet insertion has to be re-evaluated after reversing to normal PEEP levels, because our measurements indicate that changed hemodynamics alter heart and particularly valve morphology. Moreover, it has to be kept in mind that high PEEP levels are not tolerated for a long time, and it is helpful to test effects of temporarily elevated PEEP levels on hemodynamics, for instance, arterial blood pressure, in these fragile patients at the beginning of the procedure.
CONCLUSIONS
In this study, we describe the application of elevated 
